Inactivation of p27kip1 promotes chemical hepatocarcinogenesis through enhancing inflammatory cytokine secretion and STAT3 signaling activation.
Although the expression of p27 has been regarded as a prognostic parameter in human liver cancer since the implication of decreased p27 expression levels in the genesis and progression of hepatocellular carcinoma (HCC), the molecular mechanism linking p27 deficiency and HCC development is still unclear. Here, we report an increase in tumorigenesis and progression as well as an enhanced inflammatory response in p27 deficient mice (p27(-/-)) and hypothesize the possible mechanism. We show that p27(-/-) mice display increased proliferation and decreased apoptosis of tumor cells, accompanied by an increase in the serum inflammatory cytokines IL-6 and TNF-α. Furthermore, our data indicated that the increased number and signal transducers and activator of transcription 3 (STAT3) phosphorylation status of infiltrated inflammatory cells was accompanied by increased IL-6 and TNF-α mRNA levels in tumor and normal liver tissue in the p27(-/-) mice. Moreover, using tumor cell and splenocytes co-culture and tumor homologous transplantation, we validated our hypothesis in vitro and in vivo. Collectively, these data demonstrate that the loss of p27 promotes carcinogens-induced HCC genesis and progression via the elevation of inflammatory cytokines and the augmented activation of STAT3 signaling in tumor cells and infiltrated inflammatory cells. Altogether, the loss of the cyclin kinase inhibitor p27, traditionally regarded as a consequence of DNA damage, can in turn promote HCC progression through enhancing the inflammatory response, potentially representing a promising therapeutic target in the prevention of HCC genesis and progression.